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Spectral partition method of true color night vision
based on minimum Euclidean distance

JIANG Yunfeng, WU Dongsheng, HUANG Fuyu
(Department of Electronics and Optical Engineering, Army Engineering University, Shijiazhuang 050000, China)

Abstract: In order to obtain true-color night vision images loyal to the visual characteristics of human eyes, a three-band
true-color night vision spectral division method was proposed based on the principle of minimum Euclidean distance according to
the night spectral characteristics of typical targets and the imaging model of low-light-level night vision system. The experiments
based on spectral division method proposed in this work and the traditional method were set up in laboratory and outdoor scenes.
Compared with the traditional spectral division method, the proposed method has a better color restoration effect for typical target
(green vegetation). Through the analysis of the details (spatial frequency) of the true-color night vision image obtained by the
proposed method, the results show that the spatial frequency increases by 61.2% and 52. 0% respectively compared with the
original low-light-level images. Therefore, night visible light can be separated into three bands by spectral division method based
on minimum Euclidean distance, and its spectral information can be effectively utilized to obtain true color night vision images
with natural color and richer information than the original low-light level images for typical targets.
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Fig. 1 Design of three-band single channel true-color night vision system
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Fig.2 Relative spectral distribution of night sky light under full moon con-
dition
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Fig.3 Relative distribution of spectral reflectance characteristics of green

grass and trees
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Fig.4 Relative spectral response of photo-cathode in detector
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Fig.5 Color image of green vegetation in daytime
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Fig. 6  Transmittance curves of color wheel

a—filters prepared by spectral division method based on the minimum Eu-

clidean distance b—filters prepared by traditional spectral division method

Fig.7 Images captured in laboratory scene ( standard colorimetric card) ,

the first row was obtained by method proposed in this work, and the
second was by the traditional method

a—original low-light-level b—B-band c¢—G-band d—R-band

Fig. 8 Images captured in outdoor scene, the first row was obtained by

method proposed in this work, and the second was by the traditional
method
a—original low-light-level b—B-band c¢—G-band d—R-band
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Fig.9 True color night vision images in laboratory scene ( standard colori-

metric card)

Fig. 10 True color night vision images in outdoor scene
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Table 1 ~ Comparison of spatial frequencies between true color night vision

images and original low-light-level images in each scene

laboratory scene outdoor scene

true color night vision image 15.0 19.3

original low-light-level image 9.3 12.7
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